Purification, characterization and amino-acid sequence analysis of a thermostable, low molecular mass endo-beta-1,4-glucanase from blue mussel, Mytilus edulis.
A cellulase (endo-beta-1,4-D-glucanase, EC 3.2.1.4) from blue mussel (Mytilus edulis) was purified to homogeneity using a combination of acid precipitation, heat precipitation, immobilized metal ion affinity chromatography, size-exclusion chromatography and ion-exchange chromatography. Purity was analyzed by SDS/PAGE, IEF and RP-HPLC. The cellulase (endoglucanase) was characterized with regard to enzymatic properties, isoelectric point, molecular mass and amino-acid sequence. It is a single polypeptide chain of 181 amino acids cross-linked with six disulfide bridges. Its molecular mass, as measured by MALDI-MS, is 19 702 Da; a value of 19 710.57 Da was calculated from amino-acid composition. The isoelectric point of the enzyme was estimated by isoelectric focusing in a polyacrylamide gel to a value of 7.6. According to amino-acid composition, the theoretical pI is 7.011. The effect of temperature on the endoglucanase activity, with carboxymethyl cellulose and amorphous cellulose as substrates, respectively, was studied at pH 5.5 and displayed an unusually broad optimum activity temperature range between 30 and 50 degrees C. Another unusual feature is that the enzyme retains 55-60% of its maximum activity at 0 degrees C. The enzyme readily degrades amorphous cellulose and carboxymethyl cellulose but displays no hydrolytic activity towards crystalline cellulose (Avicel) and shows no cross-specificity for xylan; there is no binding to Avicel. The enzyme can withstand 10 min at 100 degrees C without irreversible loss of enzymatic activity. Amino-acid sequence-based classification has revealed that the enzyme belongs to the glycoside hydrolase family 45, subfamily 2 (B. Henrissat, Centre de Recherches sur les Macromolecules Végétales, CNRS, Joseph Fourier Université, Grenoble, France, personal communication).